2 Risk has become a central and complex feature in the development of our interconnected and globalized world. Large-scale disasters are often referred to as "mega risks," (4 p. 3) "systemic risks," (4) or simply as "global risks." Examples include hurricanes or floods, effects of climate change, new diseases such as severe acute respiratory syndrome (SARS), food-related diseases such as bovine spongiform encephalopathy (BSE), terrorist attacks such as September 11, disruptions of critical infrastructures, such as cross-border power grids, and disruptions to air travel, such as the 2010 eruption of the Eyjafjallajökull volcano. These risks are complex and highly uncertain. They are characterized by the great speed with which they occur and the magnitude of their potential effects in terms of geographic coverage and impact on human lives, as well as economic and social costs. If the nature of these risks is not new, then the context within which they occur has changed. Intensification of trade and travel, greater intangible transborder exchanges, and demographic trends and migrations, as well as environmental changes have made societies more vulnerable to events that occur in other parts of the world. Introduction illness. In the technological field, greater transborder data flow, using technologies such as the Internet, communication satellites, and telephones has made societies more vulnerable to technical failure or cyberattacks, such as the one that hit Estonia in 2007. Similarly, technical failures of the global financial system could have immediate and significant consequences for the worldwide economy. For example, a deficient algorithm in the electronic system resulted in amplification of the financial crash of 1987. (5 p. 13) Demographic trends, such as the extension of urban zones and an increase in human activities, represent another source of the multiplication and diversification of risk. Mass migrations of people for security, social, or economic reasons, and the resulting concentration of these displaced populations in certain areas, represent an important factor in risk development. Poor living conditions and promiscuity may not only favor the development of diseases but also generate fundamental changes in the natural environment. Decreasing energy and dwindling water supplies are also expected to be intensified sources of risk. Finally, climate change contributes to the emergence of newly identified risks that may harm the living conditions and health of populations worldwide. For example, global warming is expected to provoke the displacement of millions of people, as well as increase the number and magnitude of natural disasters.
As globalization continues to blur borders and increases interdependence, risk transcends national borders, causing major challenges in risk governance. Recent risk literature converges on one aspect: risk assessment and risk management pose major challenges in all fields of our interconnected societies. The roles and responsibilities of actors and the structures and processes to assess risk, design responses, and apply measures, however, are often not clearly defined. While risk interdependence and the increased complexity of the international environment require the formulation of global responses to global risks and risk governance processes to cope with them are emerging (2).
While governance has become a very popular topic over the past 20 years and implies that at all levels governance outputs are based on the interplay between governments, industries, academia, and civil society, (2 pp. 8-9) risk governance, and in particular global risk governance, remains a discipline in its infancy. Risk governance has emerged as a concept over the past ten years, and is meant to include more than risk analysis practices that have traditionally encompassed in various degrees of separation, risk assessment, risk management, and risk communication. Risk governance includes consideration of the legal, institutional, social, and economic contexts in which a risk is evaluated, and involvement of the actors and stakeholders who represent them (6 pp. 8-9), and they can be applied at all levels. This concept is intimately linked to the complexity of modern risks, the role of science and experts, and the importance of trust and stakeholder participation. (7) In its report "Emerging Systemic Risks in the 21st Century: An Agenda for Action" (4), the Organization for Economic Cooperation and Development (OECD) proposed recommendations to improve the governance of the "new risks," or "systemic risks," and argued for a coherent and common risk approach. In parallel, the development by a nonprofit organization based in Switzerland, the International Risk Governance Council (IRGC), of a risk governance framework that may be applied by various stakeholders, also represents an attempt to provide a response to these challenges. However, these writings focus on potential improvements to current models of risk governance, or propose the implementation of a new model, but they do not emphasize the respective roles of the actors within the process and how it could be organized at the global level.
Risk analysis models that have been developed and applied over the past 30 years have become insufficient to address modern risks. First, models may fail to account for risk uncertainty, environment complexity, and human behavior simultaneously. The special issue of the Journal of Risk Research of April 2011, dedicated to risk management, underlines the current difficulties in assessing uncertainties, establishing adequate risk steering mechanisms and processes, and forming balanced responses with regard to scientific knowledge about the risk, its origins and consequences, the logic of precaution, and the costs of action. Risk governance processes suffer from a lack of adequate risk frameworks, a shortage of risk harmonization procedures, and an interdisciplinary deficit in the approach to risk. In this environment, the Red Book Risk Analysis Framework that was developed in the United States in 1983 and updated in 2009 (8) has progressively been recognized as an international standard. This framework is used by governments, international organizations, and other entities worldwide, and is composed of three interrelated components with various degrees of separation: risk assessment (science-based evaluation of risk), risk management (development and evaluation of regulatory options and/or decisions), and risk communication (both internal and external).
In 2002 and as a result of the BSE crisis, the European Union's risk framework was developed based on the joint Food and Agriculture Organization (FAO) / World Health Organization (WHO) risk framework that relied on the Red Book Risk Analysis Framework. (9) Risk assessment was clearly separated from risk management functions, and expertise was selected based on excellence, independence, and multidisciplinary criteria. In parallel, following the Weissmann report, substantive research programs were launched at the European level to increase knowledge about the disease and reduce the uncertainties surrounding the risk to humans and the origins of BSE. The BSE crisis was the first crisis of this nature and this magnitude in Europe, and served as a learning case to improve risk assessment and risk management in the European Union (EU). It was also a case study for risk managers in different organizations or governments, and is often referred to as an example of risks that could generate significant consequences due to the increase of trade exchanges and interconnectedness of societies. (4) The reduction of casualties in animals began in 2003 and in humans in 2004. However, the objective of eradication of BSE remains unachieved, and the decrease in Variant Creutzfeldt-Jakob Disease (vCJD) cases should be interpreted with caution as the disease is not detected easily and the incubation period is long.
Second, risk approaches are often based on past experience, which is not sufficient to address risks that depart from past data, such as terrorist attacks or new infectious diseases. (4 p. 16) In addition, risk assessment and risk management processes are often fragmented and performed on an ad hoc basis rather than integrated in the regular perimeter of activities of the actors involved in the governance processes. This renders the performance of a comprehensive risk assessment and the deployment of international responses to global risks more difficult. Also, the integration of technical/natural science-based knowledge is privileged, while interdisciplinary knowledge, including sociology, psychology, and economics, seems essential to better and more completely understand the continuously changing environment (4 p. 25) and the risk's impact upon it. Finally, the identification, capturing, and analysis of the contributing factors to the emergence of such risks also represent an additional difficulty for practitioners. (10 p. 5) The possibilities of estimating risks (risk assessment) and reducing and controlling them through policy measures (risk management) are under pressure (11 p. 401) due to the increased level of uncertainty prevailing in the emergence of a new disease, the development of a new technology, and large-scale disasters of various natures. This is particularly well illustrated in the assessment of pandemic risks under WHO.
The questions of responsibility and accountability have not been solved yet. Which bodies should be ultimately in charge of the risk governance process and handle the consequences of the risk is not always clearly established. For example, WHO has neither the enforcement means nor the risk compensation mechanisms in regard to states. For example, Indonesia's refusal to provide its avian influenza viruses to the network of laboratories, or a situation wherein peasants hide sick animals, cannot be directly addressed by the institutions. In this context, worldwide mobilization of stakeholders to address global risks is necessary, but engaging in costly activities remains a difficult enterprise when risks may not be perceived as equally significant by all parties or are seen as less significant compared to other risks. Although governments become one actor among others in global risk governance, the commitment of states in assessing risk and deploying adequate responses is more and more critical to the success of the actions undertaken.
Finally, a lack of trust, which is intimately linked to the credibility of the actors in charge of risk governance processes, renders risk management strategies ineffective, as food crises in the EU have shown.
(12 p. 218, 13 pp. 1107-1122) Communication among risk governance actors and toward external parties, such as the public or the media, has not systematically been open and consistent, has failed to garner the full support of all parties concerned, and has been unable to prevent certain behaviors, such as the imposition of unilateral trade restrictions in the case of the BSE crisis.
Over the past 15 years, multilateral institutions have been increasingly involved in assessing and managing risks. They have also developed capacities in terms of international leverage, access to information, human and financial resources, and infrastructures, in addition to networks of experts to address international issues. They have gained independence from their constituent bodies, the states, and have emerged as actors with the capacity to initiate, inform, and drive globally relevant projects. They are also embedded in larger, intertwined networks with other institutions and partners in the public and private sectors and civil society, which bring to these institutions a greater variety and representation of ideas and means of actions. Finally, they have built expertise networks that are sources of information exchange and advice across fields of activities and countries. Driving global governance processes is within their capabilities and scope of action, as demonstrated by the leading role WHO played in tobacco control. WHO was able to mobilize a broad range of stakeholders, including representatives of states, scientific experts, international institutions, and members of the civil society, in order to federate their views and coordinate the process that led to the adoption of the Framework Convention on Tobacco Control (FCTC) in 2003 (14 p. 208).
Multilateral institutions have positioned themselves as important players in global risk governance processes, (15) responding to the growing needs for more international consultation and cooperation in dealing with emerging global risks. They have been shaping guidelines and policies aimed at containing or reducing risk; they have also contributed to the development of international regulatory approaches that were developed in a coordinated and cooperative manner, integrating the work of external experts from different sectors of activities. For example, the Codex Alimentarius (or the Food Code) has become the global reference point for consumers, food producers and processors, national food control agencies, and the international food trade. (16 p. IX) These international standards have served as the basis for developing national food-quality and food-safety policies, as well as for benchmarks in international food trade. In public health, the implementation of the revised International Health Regulations (IHR) (17) set the rules for WHO and its member states to identify, evaluate, and manage outbreaks of infectious diseases. The development of these regulations involved member states, multilateral institutions, and other partners in a novel approach that departed from a fixed set of measures for a predefined list of diseases and resulted in a set of procedures for defining the steps to assess and address any health event. In the environmental field, assessment reports of the Intergovernmental Panel on Climate Change (IPCC) that have a significant impact on international and national policies (18 p. 191) constitute another example of multilateral institutions' activities to address global risks. These risk assessment and management initiatives have been carried out to respond to the growing needs for more international consultation and cooperation in dealing with global risks. They have contributed to the increasing acceptance that national sovereignty may not be relied upon exclusively to respond to problems of global significance (19 p. 35) and have shown the emergence of global risk-governance processes in which multilateral institutions have played a key role. However, the study of these risk-analysis practices has been neglected in the global governance literature, and in particular insufficient attention has been given to examining risk assessment and management activities carried out by multilateral institutions.
The effects of globalization render the question of risk governance and the role of multilateral institutions 4 in this emerging process particularly relevant. This is especially well illustrated in the health sector. Epidemics and pandemics know no borders and are often characterized by a high level of uncertainty regarding the causality of risk and its potential social and economic consequences.
In this book, we seek to show how WHO positioned itself as a leading organization in the governance of pandemic risks and to shed light on the essential organizational features of these emerging global risk governance processes. In particular, we will explain how WHO gained the capacity and legitimacy for action in pandemic management and how it conducted a science-based risk assessment that set the basis for the formation of the international responses to SARS and the avian influenza (H5N1). These processes, instruments, and mechanisms provided the bases for WHO's governance of the A (H1N1) influenza pandemic, revealing the limits of the organization in the deployment of its strategy and resources, as well as its governance processes and instruments. The lessons that can be drawn from the analysis of the SARS outbreak, the avian influenza H5N1, and the 2009 H1N1 influenza pandemic go beyond their single histories, emphasizing the importance of the role of WHO and the modalities of its action within global risk governance processes in health.
In addition, this study may shed some light on risk-analysis practices carried out within or under the lead of multilateral institutions in order to address global risks. It may increase understanding of the functioning of multilateral institutions and risk-analysis mechanisms as well as identify the role of these actors in the emerging field of global risk governance. It may also provide some evidence about the learning process within multilateral institutions in addressing global risks that pertain to the same domain of activities.
Finally, it may challenge assumptions regarding the primary role of states in risk governance by illustrating that other forms of governance are in place and effective in dealing with global risks. It may reveal that multilateral institutions are in a position to obtain more optimal outcomes in dealing with risk as they have legitimacy to act globally, benefit from networks of international experts, and leverage resources and infrastructures worldwide. It may also show that risk strategies carried out by governments, for example, publication of recommendations or adoption of regulations, find their origin in measures proposed by multilateral institutions. interviews. For each case study, we conducted a total of about five to ten semidirected interviews of WHO personnel and other actors in the field of global risk governance. All the interviews contained in this book have been anonymized. Secondary sources such as news articles, studies, and books were also consulted in order to add another perspective to the analysis. To a lesser extent, complementary sources such as information gathered during conferences and communications with certain experts were included as well. The analysis of the H1N1 pandemic mainly relied on the study of documents and constitutes an outlook on the results of the processes, instruments, and mechanisms that WHO put in place in terms of global risk governance for the SARS and the avian influenza H5N1.
This book is divided in four chapters. The first chapter is dedicated to a description of the analytical framework that will be applied to the case studies. The next two chapters consist of two empirically based case studies. Chapter 2 examines the risk analysis performed by WHO in the containment of the SARS outbreak in 2003. Chapter 3 studies the influence of risk analysis in the preparedness activities from 2004 to 2008 to face a human pandemic of avian influenza H5N1 origin. Chapter 4 compares the two stories in relation to the proposed framework and explains how the management of the H1N1 influenza pandemic relied on the structures, processes, and tools set up to address the SARS and avian influenza H5N1 diseases. The concluding remarks provide a perspective on the policies and procedures that were in place and the changes that occurred after the H1N1 pandemic, with comments and a synthesis of the common features and differences.
This chapter provides the theoretical basis for the empirical casework that follows. It firstly draws on the definitions of key concepts and theoretical elements presented in the literature review to provide the analytical framework on which this research is based. It then provides an overview of the process and key dimensions of the analysis of risk and the formation of an international response to it. It ends with a brief description of our approach.
Our framework is original in the sense that it introduces additional elements such as the notion of legitimate basis for the action of the multilateral institution and the existence of a risk assessment method, and it focuses on the existing and newly established risk assessment mechanisms and combines scientific risk assessment techniques with economics-based tools such as cost analysis in order to reach a more comprehensive approach. The combination of these elements allows for an evaluation of the quality of the risk analysis and, in turn, to determine whether these elements contribute to the quality of the response. Our framework borrows elements from both the technical approach to risk (in particular from the Red Book risk analysis framework) and business risk management techniques commonly used in companies, which consist of reducing uncertainty in order to understand more precisely and estimate the risk, thus allowing for more targeted action. In particular, the procedure of hazard identification, dose-response assessment, and exposure and risk characterization was used as guidance to analyze the activities of multilateral institutions, along with cost analysis, monitoring, evaluation of implementation problems, continuous improvement, and iterative characteristics of the business risk management process.
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